Animal welfare related issues have been intensely discussed in recent years as a consequence of changes in public attitudes and regulatory reforms that are taking place in many countries. A combination of public opinion pressure and trade policy has driven requirements for regulation and the World Trade Organization (WTO) assigned the World Organization for Animal Health (OIE) to develop guidelines that could be used as international standards. However, trade disputes related to animal welfare are not likely to be resolved under the auspices of OIE, and access to international markets may be questioned in a way that does not necessarily reflect attitudes to animal production in emerging economies, such as those in South America. This paper presents an overall view of basic welfare issues and points out specific items related to the present scenario of norms and regulations that are being implemented in South America, where the growing poultry industry is an important economic activity.
INTRODUCTION
Animal welfare concerns are not new. Some of the ancient religious rules for slaughtering animals were originally intended to reduce animal pain. Many religions, including those of Native Americans, Hinduism, and Australian aboriginal tradition, have held particular animals to be sacred, and have devised specific rules as to whether and how such animals were to be used for food or service (Broom, 2003) . However, during the last twenty years consumer groups, particularly in industrialised nations, have started to exert public pressure on governments and producers as to animal welfare (Broom, 2001; 2002) . Animal welfare is a term used in society in relation to ethical concern regarding the treatment of animals and it has lately called public global attention. However, farmers believe that this can be considered as trade restriction.
The economic role of farm animals is to deliver benefits to consumers in terms of food and other products (McInerney, 2004) . Even though the primary role of agricultural animals is for human food consumption, and the level of inputs such as fodder, housing, disease control and environment management has reached a high degree of technologydriven success, the production process has been pushed to the biological limits and it is an increasing challenge to deal with the consequences for animal welfare as perceived by the public (Dawkins, 2003; Mc Inerney, 2004) . The welfare of an animal may be affected by a variety of factors such as nutrition, pathogens, physical damage, inadequate housing conditions, harsh treatment, etc. (Broom & Fraser 2007) .
Poultry production is important income source in South American countries and chicken meat is relatively cheap. Brazil is amongst the world's five largest poultry meat producers ( Figure  1) , and the neighbouring countries have significant production, which is proportional to their capacity of producing or importing grain (Figure 2 ). In this review, welfare issues related to poultry production in South American countries are discussed, as well as the norms and regulations proposed by associations and government in order to face trade requirements. 
GLOBAL IMPROVEMENT OF ANIMAL WELFARE
Animal production systems in developing countries have been pressured to meet the increasing demands of their growing population, at the expense of water pollution, land degradation and ultimately deforestation (Bellaver & Bellaver, 1999) . The welfare of animals has not often been considered. However, the attitudes of consumers now have to be taken into account or products may not be purchased (Broom, 2006) . The concern with improvements in animal production needs to include a wide variety of aspects of sustainability, including animal welfare (Broom, 2003) . Although the World Trade Organization (WTO) has not explicitly recognised animal welfare as a legitimate cause for impeding trade, the EU has advocated the issue of animal welfare on the agenda for international negotiations. Over 180 member countries of the World Organization for Animal Health (OIE) have agreed on general animal welfare guidelines relative to slaughter, transportation and the sacrifice of animals for disease control purposes. In the coming years the OIE is likely to take a considerable amount of time to establish comprehensive global animal welfare standards at farm level. In the meantime, meat-producing countries will not have specific international guidance other than recognized good practice manuals or standards required by retail food companies.
Laws, norms and regulations dealing with farm animal welfare can have an important economic impact on production costs and on international trade. Animal welfare laws regulating the treatment of farm animals used for agricultural production have been established in most South American countries for some time, and are part of the legal code of a number of nations, even though some laws simply prohibit cruelty to animals, including farm animals. Many industrialised countries have generated government-regulated reform, mainly due to consumers' demands, sometimes reinforced by private certification agencies. As a direct consequence the demands for better animal welfare have increased together with other issues regarding international trade, such as the ban of child labour and the adoption of environmentally-friendly production (EUREPGAP, 2005; van Horne & Achterbosch, 2008) . Traditionally, animal agriculture was widely viewed as a form of independent enterprise involving close relationships between people, animals and nature. As animal agriculture grew, animal production has come to be perceived, rightly or wrongly, more like an industrial, technological and corporate-owned activity. This change in public perception has resulted in greater ethical questioning of food production and a greater willingness to see standards imposed on the industry. The different views on welfare arise partly because people differ in the value they attach to it. The intensive producer sees high levels of production and feed efficiency as so important that it warrants some restriction of movement. The free-range producer sees access to the outdoors as so important that it warrants some exposure to harsh weather. It would be comforting to think that science could arbitrate among these different value-based views of what should be provided for animals. In reality, a tradition of scientific research has grown up around each of the different views (Mitchell, 2001) . A relevant and objective area of science concerns how to assess the welfare of individual animals (Broom & Fraser, 2007) .
Handling procedures, stocking density, free access to feed and water, adequate housing and air quality are well documented in literature, and have been regulated by several countries (Albright & Arave 1997; Boivin et al., 1992; Silva, 2001; Wathes et al., 2000 , Pawelek & Croney, 2003 . Comprehensive knowledge on farm animals' behavioural activities is important for the improvement of animal husbandry, and related information has been used for establishing appropriate directives and legislations for animal welfare worldwide (Duncan et al., 1991; Snowdon, 1999; Puma et al., 2001; Dawkins, 2003) . Some management items stated in specific regulations from the EU, such as flock density or ammonia concentration, do not necessarily reflect the way the birds are reared in South American countries due to climatic conditions. Open houses and the use of natural ventilation generally provide better air quality inside than houses used in temperate climate countries. Thus, rearing requirements need to be adapted in trade agreements. There is a clear opportunity for researchers in South American countries to design better housing and handling facilities for this region and to address animal welfare issues properly (Fraser, 2008) .
BRAZILIAN CONSUMER SURVEY
In order to find out about consumer attitudes in Brazil, a special survey was carried out among nearly one thousand e-mail users using an on-line questionnaire containing questions related to animal welfare. The e-mail database used was a social network of students of a research group and their families and friends. It was sent to the group, which was asked to replicate it within their group lists. The e-mail user was not identified and the questions included age, income level, education level, job, chicken meat consumption, and if he/she was willing to pay more for the meat of chickens produced under better welfare conditions. It was also asked if the person had any knowledge on animal welfare, on animal welfare legislation, and on environmental issues, such as impacts on the planet, including recycling. The answers regarding specific items of welfare issues could be answered as "yes", "no", or "I don't know". Data were evaluated using cluster analysis.
Consumers' survey results
Eight of the total e-mails sent were answered. Out of the total of respondents, 75% were students or professionals, 19% were involved in animal husbandry and 6% were government employees working at administrative level. Among the respondents, 78% bought chicken meat from known sources, 58% changed their habits and consumed organic, ethical or similar products, 79% stated that the broilers should have some "legal" protection during production, and 96% stated that the bird should not suffer during rearing. Education level was positively correlated (p = 0.046) to the answers related to previous knowledge on animal welfare issues, and 70% of the answers stated that chicken meat was not the most consumed meat either at home or outside. It must be mentioned that in most Latin American countries the most consumed meat is beef.
Cluster analysis indicated that the consumers willing to pay more for the meat of broilers reared in farms with high welfare standards were grouped according to knowing how broilers are produced, recycling, being worried about environmental issues, and willing to protect broilers from suffering or abuse. The correlations among questionnaire answers are shown in Figure 3 . 
NORMS AND REGULATIONS IN SOUTH AMERICAN POULTRY PRODUCING COUNTRIES
Brazil is the largest poultry producer in the region, followed by Argentina, Chile and Bolivia, and yet the review of the norms and regulations regarding animal welfare has been taken seriously for only a few years ago. As part of the production is exported, farmers have adopted international trade rules, such as those determined by GLOBALGAP. The norms most frequently complied are those published in good practice manuals, which include clear animal welfare requirement. Like the other countries in the region, Brazilian legislation is outdated and does not specifically address animal welfare issues (Brasil, 1998; Dias, 2000) . In the last two years, national organizations have strived to develop new rules, norms and regulations, including details of how to improve farm animal welfare, and some agri-businesses companies have made internal policy changes as to how their animals are reared. In 2007 a study group led by OIE was established in the Americas gathering representatives from different countries, with the purpose of establishing appropriate animal welfare regulations. In August 2008 this group met for the first time in Panama to start building guidelines for all countries of that region. The discussed and agreed topics, included:
• Animal welfare is a relevant component to ensure adequate flock health and performance; • Animal welfare is a relevant aspect of public opinion, with significant impact on consumers' demands; • The OIE has included animal welfare in its Strategic Plan and the organization is in charge of coordinating the development of global standards;
• The concerns of farmers with private norms 1 , which do not necessarily agree with the OIE standards, have a negative impact on the production and trade of animal products. This is mostly related to the cost of implementing welfare norms and regulations; • The priority in animal welfare issues related to beef and dairy cattle production will prevail over other species (this is a contradiction because broiler production is where most of the welfare problems related to rearing are identified).
From the above list it is clear that awareness of the understanding of this issues is rather incipient, and the proposal made evidently shows that the regional delegates have neglected the subject. Brazilian legislation does not specifically address animal welfare issues and producers involved in the international meat export market rely on standards and information found in good practice codes published by extension and research institutions (Brasil, 2001; Dias, 2000; Amaral et al., 2006) , on international private certification agencies (GLOBALGAP, 2009) , and on currently available literature (Silva, 2001; Cony & Zocche, 2004; Aradas & Nääs, 2005) . A study was carried out to compare Brazilian welfare regulation in poultry, with the EU, USA and Australia, and the results indicated that Brazilian regulation attained the lowest score for all types of demands related to rearing, handling and transportation (Silva, 2007; Silva et al., 2009) . Scores were given to each specific demand relative to its requirement in international codes, in a 1 to 5 scale, as follows: 1= very poor (no norms regarding that subject as compared to international standards), 2= poor (there are a few norms and little or no compliance), 3= intermediate (there are norms for at least half of the international standards), 4= good (there are several norms and regulations regarding several production aspects and good degree of compliance), 5=very good (codes and regulations totally agree with the international norms and there is a high degree of compliance). Instead of following a specific legislation or norm, descriptions, details or measurements concerning each management or procedure are often used. A comparative analysis of the mean score values was made to evaluate the performance of each country or economic block in terms of addressing welfare legislation both in broiler and swine production, relative to the chosen types of demand (Tables 1 and 2 ). The results indicate that there is an urgent need to invest in the update of animal welfare norms and legislation in order to maintain the international competitiveness of South America. In terms of rearing conditions, the available documents present a summary of all necessary information on the rules to be followed. Despite having available material in current literature (Boivin et al., 1992; Dawkins, 2003) , Brazilian and EU information on flock density establish specific measurements and indications, while other countries do not even mention this issue. There is information available on heat stress and ammonia control (Wathes et al., 2000; Cony & Zocche, 2004; Aradas & Nääs, 2005) , but Brazilian manuals do not mention a limit for ammonia concentration or ambient temperature that may cause heat stress in poultry, or indicates an outcome indicator, such as panting that shows poor bird welfare due to high environmental temperature. The Environment, Health and Safety (EHS) guidelines show comparative data with DEFRA (U.K.) norms, but also does not mention any limits. Relative to light exposure, Brazilian norms only mention housing design in terms of natural lighting, and artificial lighting data are lacking. GLOBALGAP describes light measurements allowing the reader to easily follow and meet requirements. EHS does not present specific information on this matter, but refers to the DEFRA norms (DEFRA, 2008).
Litter use and management is mentioned in details in Brazilian and European manuals, but in the EHS, only litter cleaning is addressed, and does not specify litter materials or parasite or fungi control, as the Brazilian and GLOBALGAP norms do. Feed and water quality and availability are well described, and all critical points are mentioned in the EU manuals. Brazilian norms follow the rules dictated by the Ministry of Agriculture, which are somewhat vague, while the USA follows the rules dictated by FAO. Regarding health questions all countries follow the OIE rules, but hygiene is not specifically explained in the US material. Poultry catching and transportation are discussed in the analysed documents of Brazil and of the European Union; however, they are barely mentioned in the US manuals. Welfare-related issues are well addressed in the US manuals and even in more details in the EU norms; however, neither in the GLOBALGAP nor in Brazilian manuals the matter is properly mentioned or discussed.
FINAL REMARKS
It is fully recognized in most South American countries that all individuals involved in the business of rearing animals for food have a huge responsibility, making sure that their animals are housed, raised, transported and processed with care, but there are no references to the humane treatment of animals. In addition, the significant developments in animal welfare science are rarely acknowledged. Livestock companies have accepted, with some restrictions due to the increase in production costs and consequent loss of competitiveness in the international market, the fact that they will need to be in the forefront of the welfare issues in their business. They also accept that they will need to increasingly demonstrate accountability to their customers and consumers, for whom farm animal welfare is of critical importance. Governments and regulation agencies have delayed the establishment of proper regulations due to the political pressure of the companies. However, the OIE study group for the Americas is promoting the debate on animal welfare and the use of scientific information on this and other aspects of sustainability.
